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(54) METHOD AND MEDIUM FOR OPTICAL 
RECORDING 

(57) Abstract: 

PROBLEM TO BE SOLVED: To cover the sensitivity of an 
organic dye recording medium and to realize recording at 
a high linear velocity by contriving a pulse strategy. 

SOLUTION: In the recording method to an optical 
recording medium for forming the recording mark of 
recorded data nT (T is a reference clock period) by 



Irradiating the optical recording medium having a 
recording layer including organic dye on a transparent 
substrate with laser beams for recording which is 
pulse-divided into n-2 pieces (n is an integer ^2) 
(provided, one piece in the case of n=2), the length of 
a leading pulse is 1 .7 T to 2.4 T and the lengths of the 
second and succeeding pulses (mult! pulses) are 0.7 
T to <1 .0 T. 
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Sit) IZ ({IL. n = 2(7)ii^l*HllC) /\°;U7.^^SllLfc 

$tal''^Jl'X<D5^$ 1 . 7Tjy±2. 4TJaT<bL. 2 

_h1. O T5SjSlc-r<5-<t^i^Sii:-r-5. 3feSBS:^5io 
[i«*Il2] 5tsl-'^;U;^(D«*^1 . 9T]U±2. 4 
T)yTi:-r-i)Ci:^!f#^<!:-r-i). S!l*« 1 1S«E053ttBfS 

W*ili *fci*2ta«gcD3ttBI§:^ao 

[|f*ii6] fB«^jS«Xfg3$-eOBBISIcfcMti>IBIIi 
(X+ 1 ) ii&STFCOSBfSlcfclt-StBiS^tlllS 
i:<Dm*<1 0%lilTTfc-SjtiB^!«f*IC*^Lr. tfii*^ 
frd c t ^4#glti:-r -Sit *il tSlx L 5 a)L^■r^^.A>l-tB 

[iS*il7] liJRiII ^Jl>L6 0l>-r*tAM=IB«a)3t 
tBSt:^ ;£ T IBit pT tCjtlBftJSt*; » 

f Bft:^;i I - T IBIS ^ tLfc 3tfB«j«{* » 

[0 0 0 1 ] 

[0 0 0 2] 

[tt*<Dttffi] jfi^, TfelBftfilft'-^roaSSsBftrofc 

^^E^ijftOiJS^g 7 8 O n m-V> 8 3 O n mflSO) U— 

■*f-iftx'tmm±-s!mtj:mimmm^^. asfte 4 o n 

m~ 6 8 0 nmCD4^^i*U— tf— iit^fflL'»-SD V D-^, 
Ml::(*6 O O nmlilTOU— tf— jtlcrtBiiS^pIt^'tj: 

[O0O3] A^A^^5tIB»!««:i: LTI*. -Sfc'ltfBiS 

A<pItg^j:iifB§2i:. fBIt • j^^AMSIgT'tT'^^S^^ 
^^t£ik<tA<fci)„ e'JxIiiilBMi: LTI*. ffiiSffil^^r 

X-pTflgMt LTI*. Stasmjam^filfflLfcjtKSlsBaia 



Jffl L fcffi^lb^^t sBfi!^tt:'S if j!)<^ If b tL So 
[0 0 0 4] ^^fe^^3tl5$S^«:lcfflLTI*. ifi^;R 
ft6 4 O nmjfi^<DU— tf— 3tlcrtB»S±^^T3ifite 
iSptlBfiJI^* (DVD-R) (D3. 95G B^a:CDJI^SA<)i!c 

^/^;uxjb-rsc J: y . IBS-?— ^7a)x-v i^O^^ -i 

[0 0 0 5] Tech. Rep. lEICE CPM 96-152 (1 

997) 27<7)|ll(i. mUB.&mm3. 5m/s(C^^L^T, 
lB$S3tC05feSi/N°;UX(7):i:$^ 1 . 3T~1. 5T (TI* 

S^p^a-y-^^KH) . 2SSJji|^ro/^jux 

X) ^O. 6T~0. 7 r tLtzmti<S&m^HXl^i)o 
[O O O 6] 

[^B^7t)<fi?*L J: 3 i:-r-5»Si] ffl^^biaTttBliiimo 
^ic. fBfS4$t±a>BBgil^iSJS«5#14 (JilT rsB|ii^3lS 

fi^mtj t^ir) tmtbX'i-^^i^mmm^n^Lxi^ 
:^^<. MAtEmAmmtUriXi^^. m^i-£Gesb 

t^S/^•;^xx h^^v— J (.HIT. miz r/^;uxxh^ 

5. 6m/s, 1 Om/s |CT»^li^^T3JS•&. *iSS 
irfcltSfijitB^/N'r? — I*, 1 mW, 1 2m 

w. 1 SmWfiSr'Si.yiB^SJtcDMii'hSL"', 

[00071 LA^LD VD-RCOJ:^*?^^^?^^^^^ 
tS*m<DJi-a-, S£^(7)/^;UXX K^^v— (DVD-R 
05 3. 9 5 GBJI*S»<D'<— ->->^X l-^^v— ) ^ffl 
L^T, ±BB^iiglCTlBfi^^T5 SillBIS/^C — 
I*. ■?-*t-?;h.3mW. 1 2mW. 1 5 mWtl± t So 

in lie, SBitll(c#^;h.Sfe^A<^'ic-S) 1 off 

^(7)D V D-RIC-^L^r. p] i:/^;UXX h^T^v?— (D 
VD-Rfl)JI^S3. 9 5G BJ.11S*CD'<— v-y^X h5 

■XV—) ^mi\ ;)$S6 3 5 nmCD8B§t7fe$fflt^T 1 <S 
il (fBftfiit^3. 5m/s) tZi^'M (|5|7. Om/ 

s) icrBfiit^^Tofc^^(DgiSiBi*/NT7— ^jp-To - 

It, •&mcDfi$l(cElf,4-l^Ci:A<tpA^-S<, 

[0 0 0 8] Tt^SBitfflu— ■y-•-l*A^^^yes^a^tLr# 

\t, 0l]K.I**;Sfi6 0 0-7 0 0 nmCDU— +P— ^ffll^fc 
=t(DX, *SiS-J1 5mWfISC0t(DA<#L'>o $t,|C4 0 
O nm~5 0 O n mlBISfflO) U— — l-SoTliSa^b 
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ffl$tiri^i>;fi:^7 8 o r\m<r3'^mw^—*f—<r>W~^ 
*f-<Daj:t»ia)±i*^i<SfiSPB^|-SI 

g600~700 nm-caj*2 O mWlU±T?is-5 J: 3 <f 

(D|a)±/£ltt?l*2 1 . Om/s (DVD^jtiefS 
j«($ICfclt^6fSiIlrffiS) -'f>2 8. Om/s (|5J8<S 

[0 0 0 9] JilBPSi^S;*-ri):^;il*:^^<5i'itT2 

:^;SI-fflLTI*m^«*4 (1 9 9 6^) 6^^50M, 
DVD-ROT3. 9 5 G BJIISS ( V e r . 1. O), 

!f#rj3^ 1 1 -1 9 5 2 4 z^<ikmLm~t^mt<th y . 

^>(^)3tiR|-fct^rl4 (n-2) 

LT$fe^/^;l';^A< 1 . 2T~1. 5T, ^^L.f'/'^JUXA* 
O. 6T~0. 7 T-efc-i)/^;UXX h^-TV?— IBii 

[0 0 10] lBitJSiiS1S#14^S;;*-r^t,3-o<7):^ 
«1Sfe^^5felB»ia«:ro^fiE, ^J^life^^f SSt 

)l*f*'4cDiM«r'fe^„ ^^tSfe^m^tlBSiH^CD^^, IB 

, Sf^e#itro#MSW)lA<«)l^*tr L^i,fctou.. IBIS 

2-:3(DSSl:iJ: ttit-h, IBiSSiilStt^liA^tS^^t 

[0 0 1 1] c:(D^.«^5£flg-rs^fc*ri LT. i5ij^ 
St. 

roSSH^eOnm (H^lz^RBA^JSWJli: Lril)< ^ 
l!l<D»$i:*^t,HTL>4) J:y t^<-r-SCt. 

2) IBI$^lc-^^*t^fe«^. IBIt;jSfi-^<Di»5ffegJb<J: 
y:»^#L^*^tfemic^H-r-g), ■T'i^*.. BBiSS±;^S 
T'<7)Ma>;Sa<lUlA< J; y L^aBitMlc^M■r ^ C i: , 

3) ^«Slt^tsBI$B<7)rBllc. ^ibt^'SfifcDISf^iE* 



■r*iirii-.fe, 3ttBSJStt;<DJSSt*A<^ft3R(7)*tifemiS3t 
SBIIiil* (CD-R. DVD-R) J:y(5:. A^^fy^g< 
tC-6:^lRl'^<7)^ST'fc-5)o SSro^1Ifem?^3t8BIS!iStt: 
ic 1+ -5 ^ fi| * (D - o T -S R o M ^: (DS^ 

14. ■r'tf*3*.CD-RCDCDi:a>Sjftt4. DVD-R<» 
DVDi:<DS«l14^S*i-r-5fef>. ±IB:&5ilCj:i)tfiiS 

Ktf^-^H. ROMliS^^tcDSJgtt^-t^h.lSirSMIllL'Jf 
L^, iSSltm^f-f 3^<D^^femi^3tSBftJ«i*<D«SA<f6 
^Lfc^^icl*. MiiEl) ~3) <0J:3'Ef¥^ei=*-5tB 

[0 0 1 2] 

fe«m3tlBli*S{*l- fc l+^«iilBlta#(7)fBIS®S<o:i^ 

l:b^e<l8BI^^®<7)Sl^^1Sfe^m3t8BliJ® 

'U^lS^05ii»D(-<i:-S't7;l-:?;K»C/N(O^-(b (-/-rx 
CD±^) . fcJ;l/iB»^l-fclti)LPP (^>K^ue 
•y h) ^(DT KL';^ffl«-^a)SK^1b^f if©, ^^^i© 

ffl^f^]lcol^Tt.t^rtbfc, fsm. fB^ffli=fi8Sfr-5)/'«;u 

gi/^;i.X(DB#FBl^lA£^J:y tS< L. -^-^xl-i: t/d:L^. 

[0 0 1 3] ■rtC:h*.^^0-SI*. i2BJgtg±|z, 
m^#A/fi8BiSM^*-r^3tlBIS!i«<*U^JL. n-2e 
(nl*2JU±<DSS!l) I- ({IL. n = 2<D«^l*H@ 

ir ) / \°;U7.5JiiJ L fcfBitffl jt ^gBS^-r -i) c 1 1- 

cfey, IBiST^-'S'nT (Tliam-> n-y:7Jl^) ©IBIi 
7— j7^ftJiS-r-l)5tsBltJIt*:<7)tBiS:^>S-Cfe-oT. 5fesl 
/^;UX<;5:^$^ 1 . 7T1U±2. 4TKjlTtL. 2118 

1. OT*j||(c-r■§),-<!:^^#m<!:■r-5. 3tlBIS:^;4lc# 
^-i>o *fciSS»:»;il=-CfBrtprfi6'i3tlB»!a^tt:, fcJ: 

i/esBii:^;* ic T IBIS itiBM^ai* ic#-r ^ . 

[O O 1 4] 

[f|Bja)^l5£<7)ftJ^] ;*:f|BJ<D?#mi*. L^+Jf^) •& D V D 

^ y «i^itr'(DtBI»*<pIsll-nfofc,^.(::fc^„ :*:f|BS 

seST'fc-So W^-^-O^f^O. "3 O A/NA()U m) 

~0. 4 5A/NA(ym) (NA (Pj^Pi^) =0. 6 — 
0. 8. A (lBiSS±;iK:i:) =0. 4 0-0. lOu 
m) t?S«$*LSE FM+^IH (8-1 6^I@) 

A 7 — i7 g^lffltBIt ^ 3 l:: . ^jcft T* 
i). 
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[00 15] *^0^(*. m^nJ in\t2U±(Dmm 

-&0 *^0J(cfcl>T. 'l?«J;^lSfi^'7— '5?5;!)<0. 30 A 
/NA (//m) -0. 45A/NA(jwm) (NA=0. 6- 
O. 8. A = 0. 40-0. lOum) V^^^H^E 
FM + ^llIl (8-16^1111) (D^^-S^'A^f^ — ^S^llil 
tBIS^?T9^^(::l*. :^^nT (n(i2'- 1 4(7)Mgi) 

Of (n. 1) . or (n, 2 ) . or (n, 3) •••Of (n, 

n-2) T'^^tl-Sn -2iSl «1 L . n = 2 (/Jr^-^l* 1 

Sl/<;UXQr (n. 1) CDB#Fb1<D:^$$S2|I^7 P^V^'Jg^ 
TIC^tLTI. 7Tia±2. 4TmT(CL. a (n. 
2) - (n, n-2) COB^relCDg ^ ^ O . 7 T ]a± 1 - 

O T*;1Slz-r'5o ^^:fc*0^*ffl#lcfct^r. a (n, k) 

tit. atmm^m^mwL^mL. n{tJ<ju:^^nT(D 

[0 0 1 6] ZC-eiNd or (n, 1)1*. ^^t^(7) D V D 
-R(7)mt&S|-fcl^Tn Ttop^^*tLrl^'5 toilets 

^L. Of (n. 2) -a (n. n-2) (inTmultl«t 

X$P(D:S?$^El3fccJ:t/El4|r7F-r o ;fiS:g4 0 0-7 0 

±/J<W*Ll^) . gS^— ^SliO. SOA/NA (// 
m) -O. 45A/NA (/wm) (iSL. NA = 0. 6- 
O. 8. A = 0. 40--0. 70jL/m) <7)|5S'T?fe^ 

SS^ — <7:^l*0. 4 0x/m<t-r>5c "^-COii^. ISfSit 
g^3. 5m/^s (H^S) > t(Dm(D^T mm<P ^ 

-jomm) ^33. 2 n s (h-r^cctiz^ tj^ 

^ :i: ( 3 T ) 0. 4 O UmttS:^) . DVD-Rltjt 

fcfcy<DtBiiSMA<4. 7 GB<b^i:SC<!:A^^^>+irLN 

-a) o 

[OO 1 7] ^AtoTOVD-RCDli-^. 4. 7GB(7)IH 
iS§a^«ofcS^Ifilt3t^^±lf^(::li. 1 Tli2fg 
3i^m. 4<$i$BfiftT'li^iX-f+t1 9. Ins. 1 

2. 7 ns. 9. 6 n s (^T^jr-So *^B§tr(*S:^WlC. 

4. 7GBCDDVD-R(::J4-r'i)SfififeliiSHSil-4 
[0 0 18] ;$:f|Bfl(7)/'?;uxx h^^v— lis 



{z\ti>t^\zmyJ}X*&&z t t<t>t^r>tzo ^tzm 2 {Z7r:-r 
Jzoiz. E FM + g^tll!SBf$mS5?tLi)^>-S'*A<f-^^ 
IBIt-T'Sii^l::!*. or (n, 1) -r>g)l5<t\ IBIS 

ita (n. 1) D VD-Rffl/^;uxx h^^v— ^ 

^iR^gJt (k) ;5)</h*<riafelilT'fcoTt 

[0 0 19] :^^B^CO/N°;UXX h^^v^— (cfcLNT. 5fe 
gl/^;UX<7)a (n, 1) lil. 7Tia±2. 4TiUTT? 
fc^o 4<$i$ (14. Om/^s) l^Jir'(DfBftt#lt-r 
'ixt. a (n, 1) <!: LT»$L<fi1 . 8Tia±2. 
4iaT. :glC$?^L<li1 . 9T\ii±2. 4TJiiT-efc 
-So a (n, 1) A<1. 7 T J:yJIl^ii^l:il*. *5g0-B 
(7) B M r fc 'i) *S S T CD f B f S ( 3 + /j: IE f t ^ g ;{) ;tx 
■r. -^W^flBfSffiU— tf— <Dailt/'vr7 — rfe'S 1 5 m 
\N\iiTXit. 3mm (9. Om/s) ia±CDfBfSA<^ pT 
tg*t?Si:So ^fc2. 4T<i:y t,^L^ii^. 7;U5^/^;UX 
CD«^^(5IS1- OT^LTt. C;hl3j:bLr5fesI/'?;U 
x<t LT-^^ib*t^/'v'>'-;{)<:*^^-r^i)o :i(Dfzi5b. IB 

[0 0 2 0] HT-glXli. tEWitS*ltz'^~<7<0:tiyO 
y^z^ — zrxcon^m^^iziSl'f^. ;j3^ft^^^CD#L^L$- 
i5iB^L/clilT'fc>g)o mT\t. IBftSiJ (-7—^) CO^feiffiC: 

^m^^omx^^j. m'^m^mu(Dmmizm^r^w± 
m^\zmT(Dm^^^±cxi^^t<. zomf^^s^^f'^mu 
i^ti^omx^^). u X itmmuco mm\zhtz^n±}& 

mzX^ti:m^t<ii>^fzisbUT^\^<tj:imx&^o 
[00 2 1 ] mT\t. 5fe5l/'^;ux;!)<v;u5^/<;ux|-J:bL 

iz^c'pn^m^m^^xh^o 5feai/'^;uxa (n. i ) 

^1. 7TiaJi2. 4 TiaXT^h-r-Sii^. tJe*a)cJ:5 l:i 
^^U^'y'v^UXQf (n. 2) —or (n, n-2) ^O. 6 
T-0. ITfT^t. 6 T^U±(Dg^ — ^CDll^;Sft$ 

^><ft<^t:>U<tc^^fzi^i>y^-ii<'m<U^o 
[0 0 2 2] ^^t:^mirhtzMz^ -^^u^/^^ux^ 
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|::gt"'&B#Fp1li5 n slUT;b<W$ L< . 3nslUTT'fc 

cv(3. 1)<hQ'(4, 1)(ha(5. 1) 
-a (14, 1) <t ^-?-;«x^':h.^>Ef'i)<ll::iS:^L/-y . 
^f-a (3. 1)ctQr(4. 1)<taf(5. ^) ta 
(6. 1) -a (14. 1) t^'^ti'^^mtji^mzm 

[0 0 2 3] muLtz3:^—<?izis\f^m±}&m<D^^ 

;^)</J^ ^ I ^;b^qSia1±r' ^ fe^ . ^ t ^ IitBf5>eg (:: fc^ (t 

&y$?$ Ll^o msiz^ :^^B^(D/^)U:^/^^ — lyt'ijt^ 
i^v— |wfcl^T, 3 TX^— X^<D3 1 4 T-7 — -^7 

[0 0 2 4] ;!)^;^)^'g)^^*^}Sf-L. ^/c. /N^;uxxh^ 

ffO;^l*^4ir^F-r 6 TV — ':7(7)tBStffl>'<;UXf'fcMt-g) r 
(n. 2) -r (n. n-2) it. ^^^iLiZOT^m 

PeTr (n, 2) '-r (n. n — 2) , r (n. n — 

2) ^±tElGHJ:y *i:^^<t'^C^(i. t^ClS^-^ 

[0 0 2 5] tdiis. tBliJtilginjSCr/^^uxx 

tf)|::l*W*LL>o «>J^(S. IBfilSiIS3. 0-'4. Om 
/s (DVD-R«*&lzjsit-S. l$lSlf&iil::ta^) X 

(i5feP./'^i'UXCD:S^^ 1 . 0T1U±1. BTIUT. 
5^/'v;UX(;):i:S^^O. 6Tia±0. 7 T JUT. IBItJSil 
jg6. 0-8. Om/s. (D VD-RJS*S(::iDl+S. 15 

1. 7 TiUT. v;uT>''^;ux(;):^$ ^o. 6Tia±o. 

7 TiUT. iBiSfelil^Q. 0-28. O s (DVD 
-Rim\ZtS\f^. l$lS3<g-8<gaI(3ffl^) -e$fegi/N" 
;U7.(7>fiSFA<1 . 7TUJli:2. 4 T JUT ( J: y L < 



O. 7TiaJi1. OT^>S (J;yW^L<liO. 8Tia 

±0. 9jaT) . fji^t'^itt-it^ctf3<m-fii>*iio 

Z(Dmx*it. SBIt$iiig9. OmX'slU±<D^'&l::^S£ 

[0 0 2 6] zcD^oiz^ m^mzii^cx^mi'^^<)\y 

SH*c7)fBltlgi$gte#t4$. cfcy^^(c^S5c<hX)<Bitg 
T'$)^frA6$?^ Ll^o Siav--^:g;5)<0. 
3 0A/NA ium) -O. 4 5A/NA(//m) (NA=0. 
6-0. 68. A = 0. 60-0. 7 O u m) T'SS* 
tL^EFM + ^DH (8-1 a^lS) (D^>^M^U^ — <P 

'B:^mtm^^nom^iz:^yj}V&^o 
[0027] c<7)ck3|::. fBISi^iiSl^iSi:T/'?;uxx 

h55^v?-^^^i)Ctf*. *ft5$js (CAV) um(Dm 

-^iz^bmyJixh^o ^fz. m^ltovD-Rizl^LX ^ 
i^mt 2fS^T'IBIt■r'l):^^^::liSl^|-^5I^ifilv^;^x 

ii. 4jSii^;gillz/d:-5l:iott. 1 fgiI-^2<Sitr'CDtB 
(DJi. 2K?T(DD VD-R<7>^< l*J5lt^A<4 0%JU_b-e 

fey. mcDmmmwttt^y.xmJ^mmx^^fzisb. 

fBS3^ii®i:iii&i:r±tfia>j:5ici£i>®s-e/^;uxx h 
1 ^ss;b^^^4^§is^•T?m»^^lBlsm±^^#^-^)!)<^Hg 
[0 0 2 8] uits. 3^g5$lzrt^»^^T5^'&a)/^;^x 

X h^i^i^— lcfcl>r{^. 1 fSil'\^2fSi^'^(DtBii(3ffl 
licfc ySl>C L< . S<*M(3(ii. 7 JU-tlziS 

u^t^. ^^uum^^^—'Si^m'th^tiz^^'). iBit 

as (C/N) ^<ST^-d:. T KUXfflCDL P P3i<if(7) 

^-ett. :^%^m^o\z^ 5fe5i/\;ux^ci:y:g<'r'&- 

<!: I:: J: y fBlilC/^^.^^i: tf-/ ^7 - ^ $ # >g) C i: 

[0 0 2 9] fSi. ^SS^B-S-T^l^d riBlt^PlJgj fccfcLK 
rgiifEfS/N''7— J t\t. %^%^\zmi^fz\z-jOT-j':fx 
E F M + ^aiKD ^ > y Alt-^ ^ IBIS L B± L «t ^ CI . 

5 {m^^-'po^n^m^mnzisnhWMco^^^-h 
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14H) fccfcU'fSlt/W — ^^"^0 ^tz. ^mmt±td,M 
iiSIH^/^r7— r^lBfSLfr h^'V^7^. DVD-ROM^ 
^{zmmLf::m±^Vm±Lfzt^<D^ ;J5S6 4 7 nm 

[0 0 3 0] :^^BMmmyjyi{z^hyj}^t<^^)mmiz 
(x + 1) i^mBfiicfc It ^tEtt^r% iim^m^^cDm: 

;b<1 0%iaT 0%5fe;-S) Hh^mEiU^W^m 

l^^Zttm^Ll'^o 1 0%^ig:^Sii-&lcl*. fci::^ 

tBiii^iSJt 1 fSil^ 2 fS^l-eaDt^lSlc^5t^r d v d - r 

cr)JI4§ver. 1. OTrCD A R (L P P (DII-^p^dMCO g^o 
L<(i1 5%ia±)?!)^2 Oo/oia-hTfeoT^,. SiSiStr 

1 0%. 4j&3$-ei o%*^<hffiiSic^£TLr. tBSa* 
<D h^*:^^>^*-\^iiIB3!)<^Wtg<b?S^::<!:35)^fc^o * 

dB (J:y5T^L<(^3 5 dBJa-h) ^jSf--rctA<S 

p^mmr^^j:t*^m'Kmm-t^\t<^i\ m^it. dvd 

tBlilll^{^ffl5^;h.^-j5Se^?E*:femA^±/$5J^*t L. fem 
A J: y qRiR^l:^;S:^3b<®;S:^r*fc y . tB$i;JSt:^l::fclt* 
qR^lt;!)<fem A ct y l^fem b ^ '>m;^^ip LfzlHftM 
^ JSffl -5 C ^ If ^ o lBfS;J3[S I ^ fcMt ^ qft ^t^g 
A<i±SM:^#t^fe^ (±tBfemAfcctI/BT'l*. fe^A 
I*. IBfSfflU-if-5t^?:i[)mi:<o&iR^>g)fz 

S:'jfS3) lz|£;b<ofrfBttV-<7*<ff$/S$n-\i>-r<. SBIS 
e^^h^^ife^ (±fBfemAioc^r>*BT?l*. femB;b<!S 

^) ^j^^jp^^ccbizcfcy. mmmm^^muL-D-o. m 
mm(Dm:^^wM^i>::tt<'^n^tu^o ^tz. mmz 

(Dnmitiz^^mmmmo^mx^m^i-x:^^. 

m^izmuti>:itt<v^. ^tzmEm^vA(Df^mmt< 
\s.<ti:^fzisb. mmm$m(Dtm^m&mm±mx 

t<'v^^o Mit^mzit. '^^<t>ix\(DmumM.w\z\t. m 

$15 0-160 nmfiS(D^I*l;S^tiO$S<*A<^t^ 

eo nmia-t. *?^L< lii 7 o - i son 



frfclt^IB^i:. (X + 1) ii&lztsi-fmmtV. IB 
SSlglS(D^;!)< 1 0%]UTT'fcS5tIBfi«<*^»*Ct 

[003 1 ] ^i^iz^ S^3fe/N°'7- (U — K/^':?- 

Pro m^tfs^umti^mo ) ^t^r^/^juxiEPBir 

(n. 2) - r (n. n-2) IZRgS^ ti* U— ff — 

(Dbt^tmmmmz^ ^jm^^^t. mi^^izitmm'M 
mmi^^itimmtmom'^^ y:^^<-rs-<i:i*. 

mi'm^i&^LXS:tk^-tj:iy-j^-'^m^tzisb\z\t^yJ)V 
fc^o H^aiHSSlCfcLNTliD VD-RCD*I4&*^(ii: 

v&^o 2^&iiiEi?tf(*Pr/Pb= 1 ■ o-Cft?^)^*t)^^ 

3<§i^JaJil?liPr/'Pb> 1^ 0 7b<Sf*L<. P 

r/'Pb>2. 0 7{)<j: yiif^Li^o tztz. mmmmt<M 
g. eicfcit^Pw) \zts^^v(DiL-^±f3<^)mm'(=>. 

BtFel^ifiitMilCi^fy . ^:7/^>iux|ZFBlr (n. k) cifc 
lti)U— tF"-/N^'7— A<s IS^fii-efc'SP b^rMSTL?S: 
L^l^lr. <^(7)-7;UT/N°;UXIxF0^Qf (n. k) ?!)<SB$&LT 

^7— Pb*?5)^iS^iiiP b(-;1l/•c^'cfL^ii'&(Ct. 14. Om 
(D VD-Rlc3olt'5)4<Sitlzt@^) J^±<7)fe^igJt 
lrfcMt^fBliraW^i:!f#tS^?#*tz*^(Cli. faf?/'?'7- 

Pw(^>^LT Pb*/Pw<o. 8 ^"^iz-t^^tt^y^-^y^ 

L^o cfcy$?^L< [iPb*/'Pw<0. 5. *$lc5f*L< 
liPb*/Pw^O. 4-efc'&o 

[0 0 3 2] *^B^(D3fetBft:&?iiw;gLt-pfeIBIt 
^^K^*^D^i/$:lcol^ri5^0^■r^o :^^B^i::{^ffi-r-S 3^151$ 

J: 5 13. mm^±.\zM^^m^^t^%^%%m. ^misLWi 

[0 0 3 3] *SIB^|-isE^tf^^3tfBSSJS<*<7)SB^S^ 

$[i8 O- 1 8 0 nm:6<iT* L < . V^V^ 

O. 4'-0. 9 A(mA<»SLL^o ;«H^ttl*U^JS;{)<S?S 

[0 0 3 4] ;JS:^6 0 O nm-7 O O nmlzfcit 

^iB^^3tffl(D7tlBli*H*Oii^. ;tjgi$(i1 00-2 
0 0 n m;bN*»^ L<. 140-'180n m;<)< J: y L 
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<. 1 4 0~ 1 7 O nm;!)<Jf#lr$?^LC^o *fr;fiS4 O 

0 n 5 O O n ml" fcMt>5IBIiS*ffl3ttBii!iH*<b: L 
Xlt. m^^\t8 0-150 nmA<W*LLXo MM^t^ 

[0 0 3 5] ^tz\-3-j<7 tiy^tm$m±}&^x^ m 

40 — 0. 70^rr^ymamt^0• 6 — 0. eXS>^^ 
n^MCDm-^. h^*><7e^V^(*0. 4-0. 9umtU 

[00 3 6] mBM^^±\zmnih*ifzmif^m(Dm<m 

li. t^mmizmp^\z&^a)^imiimt<t6;z^)^^i^fz 
^M^h^o M^t<o. 4 um^m^^m-^izit. IBS 

sp/)<^<^?^fc^. MBMrn^mmmz. ^m(Dmi^m^ 

[0037] c*:y»*L<f*. il*il*0. 28A/NA 
(/im) — O. 31A/NA (^m) Trfe-So 0. 28 
A/^NA (/im) ^;1|-eii. L P P T'cC <!: (DT K UXfflll 

-^gp^^'^(;D^-<7CDts::*^;!)<jBc y^-ri^o o. 3 

1 Az-NA (/ym) ^JS^^ct. V — 

— <7^4g-C(Dl^(OSfg) CDi±UT'tBfi-7->7(D*^jiS^^iS 
cOW±;JSft^<D^<?^;b<;*:#<^f 6 T- i 4 T Sr-CDM 
^;fiJf^a)lS7b<fc:-A^^T:^^S]^rT>b<*tirS) (mx) t^x 

till S L T V > V ^ - ^ « M ^ 1± ^ xti ^ ;b< >U < i, S 

50 UtS. jg^l-^JilSg^^ft'tOitft^ttliSEM^CiAFM 

[0 0 3 8] :^^B^(D5ittBf$$Itt:li. IfiitfflCDU— 

7t^ss|Tf^;Kfcg|55i'(;)fBiS^;b<. isu— tf-3te^p&4x^ 

:iiMzmA,xmwL<D}Mmm^(Dmm\z^i) . ^mm 

51 aj -r i> c 1 1 z d: y M * ^ ^ T 5 1 (D T' fe -5 o 

[0 0 3 9] IBIiJlfiJiS. Wt^femfccfcl/fg^SlClSi: 



h-r*c:<!:iCcfcy?#^4xSo cost 

^^i^.;?)^! 0 0-1 5 0''CVh^)mm^t<3\il±(Dyvm 

3^T;ua— ;u. -r^jr^h*). i h. i h. 3H-7^h^:7 
){.ylra:f a/<y—)i.^ i h. i h. 5 h-:^-^?^^ 
□ 1 H, 1 H. 3 H-^^-9-:7;u>i-n'::? 

^y-;u^3b<j^^L<fflt^»i^xSo ^.#.;?)<l oo°c*>S 

¥il:^fS](7)lil?^^^/)<;^^<?^d:>g)MfS];!)<fcy. 

sw^^^$1$/)<^#^^t^^:t^±i^;{)<fc€>o ^tz. i 5 
\zmm<m^L^>'t<. sw^^tBSv•v^^-*<^it>^^<^ 
[0 0 4 0] tmmcommit. mmi^ (^>k) cdmh 

d|-ei Onm-1 OOnm. (^f^U— :7) (DKH 

dgt? 6 O n m— 1 8 O n mfig;()<$?^ L < . ^fz d I t 
dgCOP^Ii (dg— d|) = 4 O nm— 8 O nmTrfc^S 

iciiiBii^-'!7A<=ii(3j£A<y^-rt^yca6. <7Px i — 

tj:^(D\&M(Dfz^\zt. ^> K±fc<:J:l/^'';u— 3f±<Dffi 

cfcy W*L< lid |A<1 O nm— 3 O nm. d 6 O n 
m— 1 O O n rr\X^^o 

[0 04 1] d ]^^ifdgt<z(Dmm<^^) tMi^^-^iz 
:i(Dmm^m^^tmmtmi'€x. tmm<h^-^<? 

:^fS]^^> K:^fS]ic/£;5<y-^-r < . ax h 

--:7;b<:;*;^ < ?Ji:S^tt7b<$)>g>o (dg— dj) /)<4 0r»m 

^-^^^ftBiS^S®'V^>fB^^lglS)^)<#^*i>iU^J^4^;(^^ 
(;migff1i-^«i't^) ;5)</h^</d:y^^4ii^;b<feSo 

[O O 4 2] IB||IiCDStff^nld:2. 0—3. O. 
L<li. 2. 3-2. 6T'fcy, m^m^kltO. 03 

-o. 1 otm^Li^o mz:^m^(D^^\z^ m&mm 

VD-RCDO. 4 0//m<i:y tS< LTiSS5Jg1b5E!«» 
ii^|-(i. k;!)<0. 04-0. O 8 Se^CDD V D — 

R\zis\fi>umm(D}n^m^<^^)=bn^^ibx&^y2tm 

[0 0 4 3] 3tf33. IBItllCDn. k (7);lJ)^li]aTa):;^;S 

xe>zi-hL. CCDIBiSliCD-SPlcJSl^M^X/^ 
It C^-V/ >StZ Y GO :Maxim5800) XM^ 



(8) 



2002-1 50563 



^ (MEL-30S^) -e^AI*^;I']S?t. mvS:(DUm 

[0 0 4 4] mm&^(Dtmmm^t^h>m^ommmm^ 

^L< f*5 Qo/o-S 5%. ci:yj?*L< (*5 5%-8 0 

■:f)um^t)<n^^r^tz^J+'Aum^mmmtmh,^t^l^ 
[0 0 4 5] ^m^mmit. tmm^mmLfzmm± 

O 0 nm-7 O O n m Tr JSS^^TbMST L L^fc&^ Cl 1*. 
t>o ^^('StlT^^^'O. 1-0. 2. ;^g{SI^;!)<3- 5-e 

[0 0 4 6] :^^BM(D%mmmmztsi^x{t.. tmu 
(leiiv-^) (D^m^mm<D';^(Dm±^m±Lfz^)\ 
mm<Dm^(Dtmw^^mm^^fzi5b{z. ^mm<D± 

{z^mm'^mmLtzyjt<B:i\ mMmco^^mt Lx\tm 

*)^;^)<fcc?>^i:t^cfc5lc■r*o ^ib\z^<D±{zn-^-j h> 
-2 o/imcDS^-eisi+r. 2<*(DBfiy^:hi±^ Lrt 

[0 0 4 7] 2iiL(D^^ 7.<7^f&^)&t>'^^m 

mxcDtEmmzit. mf^y5i^(D^)\.^n\to. is* 

#S:^rS]<D^;uh^(io. 3Jt5^$S;!)<»S llno 

[0 0 4 8] P.£y^+5lt(7)^(D4>il>ti3L. JSl 



+5-t±ft(Dg»J>aA< 2 O //mJaTl3^^:«)ci:5l-^-^3M^$ < 

^i^iE(DfBllT* it. ^i'L^ cfc y /h $ < -r 4 C t ;!)<*y> 
1 0/imlUT;!)<cJ:y*fS L<. 5 a/ mlUT?5)<Hl:: 

[0 0 4 9] 

J:yi¥$ffl(-|5iB^t-^7b<. ^^BJI^-^CD^l-^Jg^^HNPI 

(ommm ts ^ mmmizts it / x h ^ 5^ i: p 

^mmM 1 d rtriscDifi:^ e 3 5 n mxommmcD 4 . 7 

GB D VD-R(Z-:)INT. ;ft:g6 5 7 nm. NA=0. 6 

roDU-i oooj ) icT. (V-— ^ 

^ hp-':7xtti^ PAWGe 1 oj ) x\^—^-mmmcD 
/^;ux^^±^?-t±. 8/ 1 e^ijiicDEFMH-^ijilT'— ^ic 
*^Lra (3. 1) =2. IT. Of (4,1) —or (1 
4, 1) =2. OT. a (4. 2) -or (14. 12) 
= 0. 8 TtDffilS^^Toyzo r(3. 1)=0. 9T. 

r (4, 1) (14, 1) =1. OT. r (4, 

2) (1 4. 1 2) =0. 2T-C?$>O^Zo W^t± 

tmrnrnzx^^j-ofzo 

[0 0 5 0] UmitZi^^ (7. Om/s) IBft-C. 
— <7:g^<0. 4 O /im ( 1 T= 1 9. 2 n s ) "C^T 
-ofzo 1 4mWT? v-:/^— 1 O. 0%. ^ 

PS7^)^'6 8%. ;jS^fi6 4 7 n micfc It ^ JS:i^^l* 4 7 % 

1 1 T(Dm^^^it^\^^ < . m'^iz^i^mx&'o 

tZo 

Xh^^v— (D^^a (3, 1) =1. 4T. a (4. 
1) --a (14, 1) =1. 4T. or (4. 2) —or 
(14. 12)=0. e ST t^XXm^LtztZhwd 

mMf^t<m<. 1 ^m\Nxt^^r^~t<T-&Lxmu^=f 

^Ut^-ofzo (1 5mWTMi:*^SI0^-e(7) rgigfBti/^'^ 

iHjC^felBliJgi^lcS^ L. ±fBitI5lS|5!i:/\";uxx 
h^^v— . ■r^j::b*>Qr (3. 1) =1. 3T. a 
(4. 1) —Of (14, 1) =1. 6T. or (4. 2) 
— or (14. 12) =0. 65TtLr. 1 fSi^ (3. 
5m/s) "etfifSLf::*!: tBf|/^9— 1 1. 6 mW 

[005 1 ] ^mnxa>mm\t^^x^^ :^<p<o^ 

S4 0. 0mm-'4 0. 2 mmT'llJffiffiJ 1 iBiEOlf ffi*S 
^fflL^rIBfiL. ll*li'r'<T3. 5m/sT*?TOfco 
IBiSLf-T^— 'S'lin = 3- 1 4^r'(7)E FM + ^UIIt^— 
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/N'r;— (DiS^li Pr/Pb= 1 ■ Pr=0. 7mW 

Tfe'So PrX'Pb=1. O. Pr=0. 7mWT' 

*SgBj<Dlll5S«iJ ■ J±St0"Jlcfclt*Pr/Pb<^<Sl*. A:^ 

1 -6lcrffll^yc##1*U— tf—CDli-^. Pr/"Pb = 
1- 4ihlS^L. 4f^it(14. Om/s) IfiiS^^TO 
fcB#CDPb*/Pw=0. 3-0. 4 (at y (4. 2) 

(4. 12) ) r^feofco 4i§iSJanT'a)IBf*^[z 
I*. Pb*(*Pb«tp]i:fii-efeofco 

C^Jfi<?'j2-||J£^5IJ6. i±St«iJ2-j:k»5fllll3D -x^X^ 

O. 29iWm— O. 3 1 jum. ;Sg^;!l<1 6 O nm— 1 
7 0 nm(D^lli-tr-?-*t-e^^^<bLrfcy . h^^V^f^V^ 
A^O. 7 4/im(0^P^;^^^-r*7KU:b-7t?^— hSffi 

5 O nm(zStifit>qRi|X*l:^;j£fi/)<6 O 9 nmtrfc'&Ifi 

[00 5 2] ^l^?g±(DtBISIlS®(r:ti:fc;^ai 
^li 1 0 O n m- 1 1 O nrr^ttj:^^o^\d>^ — h L 
fco ^a£oT. dabs/dsub=5 9%'-6 9%. dl=15 
nnn'^25nm^ d g= 6" 5 n nr- 9 5 n dg— d| 
= 5 0nm-7 0nm. tBi$^CD;jS:g: 6 6 O n mlC It 
>& (n. k) = (2. 35. -O. 06) T'fcofco 1^ 



^L. Sg^lIS^blUBi {:KB^^>^um rsD^3i 

8J ) ^5 it/m-e X/rnXt'*>=3— hLT^agt L. 

[005 3] ZCD7^-<X^C7)4 O. 00101—4 0. 2mm 

<+T'^^IS^^Tofco ;fi:g6 4 7 nm|Cfclt^JSl^¥(*4 
5%T'feofco 

C^J5S0iJ7-||j6S0>]9. tt^MA. hb^0»J5: ^S£^i]2 

t">zi— hL. 6 5 O nm(CStiaL^Diiite41;^K:S;!><5 
9 8 nm"efc^fBiill$^Jf$|5EL^-o dabs- d U d g- 

(dg— dl) . fccfcl/dabs/^dsub^^Mli. II)56^5>J 2 t 
l^lSPlli-Cfeo/co laitliCD (n. k) I*. ;j3f:^6 6 0 
nm-e-€-*L-e:<X (2.40. -0.06) "Cfcofco 

[0054] *fc||fi£<5ij2ibifc<|5l»|-LT2ti(D5^>r 

x^s^ifiy fc*:)-t^. Iiis^ij2 <^[^l:^a^^fflL^. ai 
l3^-rl^^*rfB^s^^Tof-o j^s^tigiie 6 o nmr-s 3 

*)5teffiJ7fccfcl/9i:. htfe^jeShblx-r* 

SBiSfeli$Jg7!)<3miiCD^'&T't 1 5mWiaTT'lBIS«TB6 
trfey. v^>^-t,7. 4%fcJ:l>'7. 2%i!=a»t£ 
fiea5<7)/<;UXX h^^i;--^SffiLtr]:b$5ffiJ6-e 

^-T^v— -C^S5c<!:7!)<ai^?^^:L^/c^6. IBIS/'vr?— 1 5m 
W T r I* f Bit A<T* ^Uti^-ofzo 
[0 0 5 5] *yr*^0^(D/^;UXX h^5"v— ^i$fflL 

[O O 5 6] 
[Si] 
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m 1 







a (3.1) 


a (4, i;~ 
a (14,1) 


Cf (452)^^ 
a (14. 12) 


(m/s) 


(mW) 


111 iSTt^ 


(%) 




® 


2. IT 


2.0T 


0.8T 


7.0 


14.0 


u 


10.0 


mmm2 


® 


2.0T 


2.0T 


0.8T 


14.0 


13.4 




8.4 




© 


2. IT 


2. or 


0.8T 


14.0 


13.2 




7.8 






1.9T 


2.0T 


0.8T 


14.0 
(4^M) 


13.0 




8.8 




(2> 


2.3T 


2.3T 


0.9T 


14,0 
(4«M) 


12.8 




9.4 




® 


2.3T 


2.3T 


0.75T 


14,0 


12.8 




9.2 






2. IT 


2.0T 


O.ST 


10.6 


15.0 




7.4 




® 


2.1T 


2.0T 


0.8T 


7.0 


11.2 




8.2 


mm0^9 




2. IT 


2.0T 


0.7T 


10.5 

(3 mm) 


14.8 




7.2 



*3:EQ (:J^n^-fif-(D^-f V) ==3- 2 dB"C«i^ UJ^Co 

[0057] [^2] 

^ 1 (00-^) 



00 




a(3,l) 


a(44)'-- 
a (14,1) 


a(4,2)- 
a (14,12) 


(m/s) 


(mW) 


iiT 


{%) 




® 


1.4T 


1.4T 


0.68T 


7.0 


>15 






tmm2 


® 


2.0T 


1.6T 


0.6T 


14.0 
(4^^) 


12.0 


y 


>16 


\mm3 


® 


2.0T 


2.0T 


0.6T 


14.0 
(4«ii) 


13.0 


T 


10.4 




<3> 


1.4T 


1.4T 


0.68T 


10.5 

(3fta) 


>15 








® 


1.4T 


1.4T 


0.68T 


7.0 
{2 mm 


14.2 




7,2 



*2 : -^-^mm^^n-Dti 
*3:EQ = 3. 2dB'e^^Lr^o 



[0 0 5 8] C^iS^'l 1 0] ll)5£<^J7 Tr^tfiELfcT-VX 
^(Zj^LT. IBii*ti$it$ H^iS (3. 5 m/s) ANib 
3lgil (1 O. 5m/s) ^-e^^b^-^r. IHii^^To 
fzo M^^Tf^Qf (3. 1) =1.6T. a (4. 1) 
— a (14, 1) ==l.7T. a (2. 1) -Q' (1 
4. 12) =0. 6 5 Tr% leit/^r?— 8. 4mW. ^IH 

[0 0 5 9] 2<$iI-eiiQf (3. 1) =1.4T. a 
(4. 1) =1.5T. Of (5. 1) -a (14. 1) 
= 1.4T. a (2. 1) -Of (14, 12) =0.68 
XT. ISfi/N'r?— 1 4. 6mW. SU?1^6 6%. 
— (i7. 0%-efcofco 3 miST; <;)lEli(*Slj5£^?ij 7 it L 

T±i£Lfciiy -efey. IBfi/^rJ-i 5. OmW-Cr^DI 
Jg6 9%. v^v^*— (i7. 4%-C&-Dfco HSiSA^bS 
^SillcfclNT. X\^'M-b^^ (X+1) iSiif3lBft$,5iI^ 
^^y-::±i-&(;)^|glgC?:)ti»Dli. 1 0%7fe;'ST% ^ 

3?';UC/Nli3<$iir't 3 5 d BTFfcy . ARt19% 



(3. 1) -Of (14. 1) =1.2T. a (4. 2) 
-Of (14, 12) =0. 6 2 TTJ^Tl^. 2<giilEIS 

or (3, 1)-a (14, 1) = i.3T, a 
(4, 2) —a (14, 12) =0.68 T-C?^T-:5T 

^Jg^yi 0«!:!H]ti/^e:$T/a:|BfiX)<-e^fco 
CUffi^iJl 2D |IJte0iJ2lzfclxr. or (3. 1) -Of 
(14, 1) =1.7T, a (4, 2) -cy (14, 1 



2) =0.67Ti5:L. laiSi 



10. 5 m/ s ( 3 'l? 



3$) tX^fztZL^^ Um^^O — \tiA 2. 4mW, V'V^ 
-9. 4%Tfe-3fco Ifil|B$(rii^--<7raffl<^^ 

CIIS£0>Ji 3] IISE0iJ3lcfciAr. mm^ (/N';U7.7^*> 

^ttiS TDDU-I OOOJ ) lzfc(t-54^ag<*L/-tF- 
^;Sft6 6 2 nm, NA=0. 6 O 1? t (D IC^H 
L. Q' (4, 2) -Of (14, 12) =0. 9Ti:L 
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